Treatment with anticancer agents induces dysregulation of specific Wnt signaling pathways in human ovarian luteinized granulosa cells in vitro.
Chemotherapy has been associated with premature ovarian failure and infertility in women with cancer. It is well known that anticancer drugs reduce the primordial follicle pool and harm the ovarian blood vascularization leading to ovarian atrophy. However, their mechanism of injury still remains unclear. The aim of this study was to identify the cellular mechanisms involved in the toxicity of chemotherapy drugs belonging to different classes on human ovarian luteinized granulosa cells (LGCs). Treatment with doxorubicin (DXR), paclitaxel (PC), and cisplatin (CP) affected LGCs viability by inducing apoptosis and downregulating both estrogen receptor β and follicle-stimulating hormone receptor in a dose-dependent manner. Several members of the WNT signaling pathway are expressed in granulosa cells where they regulate follicle development, ovulation, and luteinization. Here we show that treatment with DXR, PC, and CP induced upregulation of WNT4 expression, whereas WNT3 expression was downregulated by DXR and PC and upregulated by CP. Analysis of the WNT3 downstream signaling pathway showed that total β-catenin protein levels were reduced upon treatment with DXR and PC. Additionally, restoration of β-catenin signaling by lithium chloride protected LGCs from the injury induced by chemotherapy. The in vitro LGC toxicity model described might represent a tool to identify components of specific signaling pathways, such as the Wnt pathway, that can be targeted in order to limit the follicular damage caused by chemotherapy.